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fv , 0 RE METEORITE EVID ENCE 

Extrat errestrial aprfino aci ds 

last December)/ report by a gro'up 
from the National Aeronautics" and 
Space Administration’s Ames .Research 
Center oy finding indigenous anuno 
acids in/the Murchison meteorite t>N: 
12/5/70, p. 429) has sparked intense 
scientific interest. The' finding was sub- 
sequently confirmed by groups from the 
^University of Houston (SN: 3/20/71 y 
p. 195) and Arizona State University 
(SN: 3/27/71, p. 210). / 

The Arizona State scientists, Drs. 
John R. Cronin and Carleton B. Moore, 
also reported detecting the same ammo 
acids in an intact piece of a similar 
meteorite that fell near Murray, Ky., m 
1950(Now the leader of the nasa group, 
Dr. Cyril Ponnamperuma, confirms an 
abundance of amino acids in the Mur-, 
ray meteorite. Dr. Ponnamperuma told 
a meeting of the New York Academy 
of Sciences last week that the groups 
use of gas chromatography combined 
with mass spectrometry detected all 18 
of the amino acids in Murray that they 
earlier found in Murchison. They also 
found the same two pyrimidines— 4-hy- 
droxyp.yrimidine and ^-hydroxymethyl- 
pyrimidine— in each meteorite. The 


pypjfnidines differ slightly from thost 
s£dund in nucleic acuK in living cell! 
7 The coincidence/) the finds is further 

strong evidenceyfhat the amino acid| 
and pyrimidines were created t>henu| 
cally in spade. Although he can only 
speculate/Dr. Ponnamperurotf suggest: 
that th/existence of identical complex 
patterns of amino acid/ and pyrimi- 
dines in two meteoritesroould mean that 
this is a basic phase in the chemical 
./process leading to life. The findings in- 
crease the likelihood of life elsewhere 
in the universe. 

In both meteorites, six of the amino 
acids are among those that are com- 
monly linked together U» form pro- 
teins ir/living cells; the. other 1- are 
amino acids only occasionally found. 
They are thus not lively to result from 
terrestrial contamination. The amino 
acids are of an almost equal mixture of 
/' right- and left-handed molecular struc-, 
' tures. Earth . organisms produce only, 
left-handed amino acids. The mixture 
of both types thus appears toA rule-out 
biological origin and is strong evidence 
for extraterrestrial chemical origin. . 

Members of the Ames team also iro 
i eluded Drs. James Lawless, Keith Kven 
. volden, Clair Folsome .and Miss 'Etta 
. Peterson, asu’s Dr. Moore also toot 
s r part. i 


/ Cyclops: Eye on the universe / 

F T hJut of 0 19 h 6°0 Ur L fr 8?- Sf jlm r Shl S 3 r o’f the 

S antenna at the National Radio «£££* e ariy 1oT a 
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ligent extraterrestrial civilization . > / perhaps 10 
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nautics and Space Administration s , f perhaps 100 light- 

Ames Research Center m Mo.un- Jetectabte from^per ^ ^ 
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usis — - - . . , * technological civilizations migm u* 
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recommend policy. There is no in . « / / 

tention of inaugurating such a/- Dt.umt y 

project at this time. De“des mtrt. As Jo d'b/W add a 
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Oliver, vice president for r/carch f ■ £ cosm olp^!” 

of the Hewlett-Packard Co>and a science joi f / 


BEHAVIOR 

Whatever happened to UFO’s?' 

On May 31 two New Hampshire 
farmers looked across a field and saw 
spherical, flat-bottomed object hovering 
above the ground. As they watched, the 
object rose vertically, arced and headed 
into the wind on a horizontal path. 

This is one of several incoming reports 
of unidentified flying objects received re- 
cently by the National Investigations 
Committee on Aerial Phenomena (nicat>) 
in Washington, nicap secretary-treas- 
urer Stuart Nixon says he believes the 
reports may be the start of a recur- 
rence of saucer sightings or at least the 
reporting of saucer sightings, nicap has 
been a long time waiting. Since 1^6£> 
the number of ufo sightings has dropped 
off along with public interest in them. 
Last week a Wall Street Journal 
article reported that a probable reason 
for the decline is the negative social 
climate produced by publication in 1968 
of the Condon report, the 810-page sci- 
entific study of ufo sightings commis- 
sioned by the U.S. Air Force and di- 
rected by Dr. Edward U. Condon of 
the University of Colorado. It conclud- 
ed that “nothing has come from the 
study of ufo’s in the last 21 years that 
has added to scientific knowledge. 
And “that further extensive study of 
ufo’s probably cannot be justified in 
the expectation that science will be ad- 

i vanced thereby.” 

This scientific debunking of the ufo 
phenomena and the subsequent, though 
not necessarily connected, decline in 
sightings presents an interesting be- 
havioral pattern. Dr. Ernest R. Hil- 
gard, a Stanford University psycholo- 
gist who served on the National Acad- 
emy of Sciences panel that reviewed the 
Condon report, believes the report it- 
self is not wholly responsible for the 
! falling off of flying saucer interest. “I 

] would like to feel that the report quiet- 

ed the saucer interest,” he says, “but 
I do not think so.” People probably 
just lost interest, he suggests. “These 
fads go in cycles,” he explains, and 
many persons who would have been in- 
terested in extraterrestrial phenomena 
have turned to other things: drugs, as- 
2 trology, Oriental religions and various 
subjective and philosophic fields. As so- 
ciety becomes more affluent man has 
I time to reflect on his position in the uni- 
j verse. As he does so he attempts to in- 
| tegrate himself into and make himself a 
j more important part of that universe, 

j Belief in other worldly things is one 

method of doing so, points out Dr. HiL 
J gard. But national and international 

events of the past few years have tend- 
/ ed to make people look inside rather 
than outside themselves for answers to 
universal questions. This fad too will 
JJ pass, says Dr. Hilgard, who predicts 
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that the ufo’s will reappear when it 
does. At nicap Nixon says ufo re- 
ports usually run in five-year cycles 
and 1972 should be the start of another 
cycle. 

Dr. Donald I. Warren of the School 
of Social Work at the University of 
Michigan in Ann Arbor has another be- 
havior theory on ufo’s. In his view 
ufo’s provide a form of escape. “One 
expression of this escape,” he says, “is 
. the possibility of other lives, other plan- 
ets, other beings like or unlike oneself.” 
ufo’s “present the opportunity to es- 
cape the system without threatening 
one’s gains in the immediate social en- 
vironment.” Dr. Warren, however, 
based his conclusions on a person’s dis- 
satisfaction with his socioeconomic 
status. A well-educated person earning 
a relatively small salary might not be 
content in his situation and would there- 
fore, suggests Dr. Warren, be a likely 
person to attach importance to himself 


Now visible, in 3-D 

For some years scientists have zepded 
in on drug action at the most intricate/ 
cellular/ level. Although they^ unde*'- 
stand /'the molecular basis /of action 
for several drugs, it is only now/ that 
the j three-dimensional structure/ of a 
drug has been correlated with- its bio- 
logical action. 

. Dr. Henry M. Sobell of the Univer- 
sity of Rochester reported last week 
tnat by using the technique of X-ray 
crystallography, he has pinpointed ex- 
actly nfrv/fhe antibiotic actinomycin D 
interacts with dna. In fact, since the' 
Crick-Watson model for dna was pro- 
posed 18 years ago, this is the first 
time scientists know visually how any- 
thing sticks to DNA. 

Dr. Sobell, a physician-turned-crys- 
tallographer, says he crystallized actino- 
mycin Avith deoxyguanosine, one of the 
four bases of dna. The three-dimension- 
al structure of the complex immedi- 
ately suggested how actinomycin binds 
to dna. Dr. Sobell believes that the fiat 
portion of the drug molecule fits in 
between the nucleotide base sequence, 
GpC, while the- protein subunits of the' 
antibiotic make a hydrogen bond with 
guanine residues on either strand of 
dna. Actinomycin has two-fold sym- 
metry relating to the protein subunits. 
This enables the drug to bind to a base 
sequence in dna with two-fold sym- 
metry. This pattern of .recognition was 
first conceived scve#u years ago by 
Dr. Jacques Monotf, who shared the 
1965 Nobel Prize with Drs. Francois 
Jacob and Andre Lwoff for their work 
in biological regulation. Dr. Sobell’s 
report of the first visual sighting of the 
drug-gene contact was made in San 
Francisco at the 62nd annual meeting 


by believing in and sighting flying j 
saucers. ■ jj 

This theory may have some credi- \ 
bitity, but an article by Dr. Warren in 
Science last November advancing these j 
views received a critical response from 
scientists. The controversy, brought on 
by a lack of adequate psychological and 
behavioral information on the subject, 
points out, as does Dr. Warren, “that 
this phenomenon has been inadequately 
studied by the behavioral sciences.” 

In an attempt to coordinate existing 
information, nicap has instituted Project 
access (Automated Clearinghouse for 
Collection and Exchange of Sighting 
Statistics). All available sighting data 
(people, places, times, etc.) will be 
stored in a computer and made avail- 
able to interested parties. If, these in- 
puts are scientific and objective, as 
nicap’s Nixon insists they will be, Proj- 
ect access will be a useful tool for 
behavioral scientists. D 
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Univ. of Rochester 

Sobell and dnig-DNA molecule model . 

of the American Society of Biological 
Chemists. 

The medical implications of Dr. So- 
bell’s work may be far-reaching. Ac^ 
tinomycin’s repressor-action on dna, as 
revealed in the crystal model, might 
explain why. actinomycin works as an 
antitumor drug. However, the drug is 
too toxic for lavish clinical control of 
tumors, precisely because of its strin- 
gent action at the molecular level. But 
now that scientists understand how 
actinomycin binds to dNa, Dr. Sobell 
believes they can probably synthesize 
new antibiotics or drugs that would acf,- 
on tumor cells or viruses, but not on 
cells, in the rest of the body. ED 
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SCIENCE NEWS>BRIEFS 

Nuclear p^wer safety * 

The Atjdmic Energy Commissjpn last 
week announced new, stricter/criteria 
for nuclear power plant safety. Prime 
er^hasis in the new standards is the 
need for back-up systems in case cool- 
ing water systems for reactors fail. 
Such an accident coiild conceivably re- 
sult in overheating of reactor cores, 
melting of shielding and release of ra- 
dioactivity. Most affected by the new 
criteria are' five plants licensed before 
1968. 'Jhey will have to install the 
back-up systems within three years. O 

California's AEG ties 

The huge University of California 
system has been heavily involved in de- 
fense and weapons research since World 
War ll-gpartly in response to student- 
faculty criticisms (SN: 1/16/71, p. 50) 
the UC regents last week recommended 
changes in the contractual arrangement 
between UC and the Atomic Energy 
Commission under which the Lawrence 
Radiation Laboratory is operated. The 
laboratory consists of two units, the 
non-secret facility on the hill behind 
the Berkeley campus and the more 
closely guarded facility at Livermore. 
Under the recommendations, the ad- 
ministrative ties between the two units 
would be severed. And the director of 
the Berkeley laboratory would report 
directly to the president of the univer- 
sity rather than, as now, to the chan- 
cellor of UC at Berkeley. □ 

Doctorate oversupply 

A new National Science Foundation 
study on the supply of and demand for 
doctoral scientists, projected to 19^0, 
indicates an even greater imbalance of 
supply over demand than in a study 
done two years ago. Over-all projections 
show a supply of about 325,000 doc- 
toral scientists in 1980 — against an ex- 
pected demand for about 285,000. The 
greatest imbalance is in engineering, 
with a projected 40 percent oversupply. 
Next greatest is in social sciences, with 
a 20 percent oversupply. The life sci- 
ences situation is somewhat betteiyAvith 
a 9 percent oversupply predicted.’Math- 
ematics will see an oversupply of around 
10 percent. Only in the physical sciences 
will supply and demand be essentially 
in balance. - ^ 

Oldest mummy 

Possibly the. oldest (5,000 years) in- 
tact mummy. 'ever found has been un- 
earthed in a tomb in Sakkara, 15 miles 
southeast of Cairo. The ancient court 
musician Nofre died in the sixth year 
of the reign of King Nie Ossen-Ra. The 
discovery was called historically and 
^scientifically m\»re impdftant than the 
findings of the Ttrtankhamcn tomb in 
1922. ^ ED 
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OF THE PROBLEM 


A Statement by the UFO Subcommittee of the AIAA 


To gain a fresh and objective per- 
spective on the UFO problem, the 
UFO Subcommittee of the AIAA, 
from its inception in 1967, decided to 
place specific, well-defined questions 
. to UFO experts of high scientific qual- 
ifications but strongly divergent views. 
Surprisingly, the factual answers the 
Subcommittee obtained in a series of 
interesting interviews were strikingly 
similar. Differences occurred in cer- 
tain quantitative estimates and in the 
degree of emphasis,' but not in prin- 
ciple. 

It was at the next step where the 
views began to diverge: subjective 
judgment as to the scientific signifi- 
cance of the problem and the need to 
pursue and explore it. Obviously, such 
opinion depends on the criteria applied 
by the individual, and much of the dis- 
cord appears to be due to a lack of 
analysis of these criteria. It is at this 
stage where guesses and Speculations 
creep into the discussion and lead to 
controversy. 

In the opinion of the UFO Subcom- 
mittee, such speculations are entirely 
premature and no position is absolute- 
ly defensible at this point in time. This 
applies specifically to statements that 
the extraterrestrial hypothesis 
(“ETH”) is “the least probable"’ or 
“the least unprobable” explanation 
(National Academy of Sciences, Re- 
view of the “Condon Report”; James 
E. McDonald’s statements). There is 
no scientific basis for assessing such 
probabilities at this time. 

The Subcommittee was greatly per- 
turbed by the paucity of thorough sci- 
entific and technological analysis ap- 
plied to practically all observations be- 
fore the Condon study. The few, often 
courageous, efforts by individuals to 
come to grips with this problem 
should be viewed more from an aspect 
of focusing attention on the problem 
rather than of solving it, since there is 
little doubt that it takes more than a 
personal effort to investigate fully a 
problem of such complexity. 

In the opinion of the committee, the 
Colorado University study, “Scientific 
Study of Unidentified Flying Ob- 
jects,” (the “Condon Report,” Ban- 
tam Books, New York, 1969) at this 
time represents the most scientifically 
oriented investigation published on the 
UFO problem. Attacks directed 
against the study seem to overlook the 
almost insurmountable difficulties 
which a 

this type faces: building up the mufti- 
November 1970 


disciplinary, unbiased talent, accumu- 
lating practical experience, collecting 
hard information, sorting out the sig- 
nal from the noise, applying the best 
analytical methods, and writing and 
editing a report in less than two years. 

To understand the Condon report, 
which is difficult to read, due in part 
to its organization, one must study the 
bulk of the report. It is not enough to 
read summaries, such as those by Sul- 
livan and by Condon, or summaries of 
summaries, on which the vast majority 
of readers and news media seem to 
rely. There are differences in the opin- 
ions and conclusions drawn by the au- 
thors of the various chapters, and 
there are differences between these 
and Condon’s summary. Not all con- 
clusions contained in the report itself 
are fully reflected in Condon’s sum- 
mary. For example the optical/radar 
chapter contains the following state- 
ment on the Lakenheath case (1956): 
The apparently rational, intelligent behav- 
ior of the UFO suggests a mechanical de- 
vice of unknown origin as the most prob- 
able explanation of this sighting. However, 
in view of the inevitable fallibility of wit- 
nesses, more conventional explanations of 
this report cannot be entirely ruled out. 

On Colorado Springs case (1967): 

In view of the meteorological situation, it 
would seem that AP (anomalous propaga- 
tion) was rather unlikely. Besides, what is 
the probability that an AP return would 
appear only once and at that time appear 
to excute a perfect practice ILS approach. 

Condon’s own conclusions have 
been widely misquoted. He says: 

“ . . . Scientists are no respecters of author- 
ity. Our conclusion that study of UFO re- 
ports is not likely to advance science will 
not be uncritically accepted by them. Nor 
should it be, nor do we wish it to be. For 
scientists, it is our hope that the detailed 
analytical presentation of what we were 
able to do, and of what we were unable to 
do, will assist them in deciding whether or 
not they agree with our conclusions. Our 
hope is that the details of this report will 
help other scientists in seeing what the 
problems are and the difficulties of coping 
with them. 

“If they agree with our conclusions, they 
will turn their valuable attention and talents 
elsewhere. If they disagree, it will be be- 
cause our report has helped them reach a 
clear picture of wherein existing studies are 
faulty or incomplete and thereby will have 
stimulated ideas for more accurate studies. 
If they do get such ideas and can formulate 
them clearly, we have no doubt that sup- 
port will be forthcoming to carry on with 
such clearly defined, specific studies. We 
think that such ideas for work should be 
supported. 

“ . . . Therefore we think that all of the 
agencies of the federal government, and the 
private foundations as welL ought to be 

l»en2Q@4/04/O^fe45|A 

along with the others submitted to them on 


an open-minded, unprejudiced basis. While 
we do not think at present that anything 
worthwhile is likely to come of such re- 
search each individual case ought to be 
carefully considered on its own merits.” 

Condon’s chapter, “Summary of 
the Study,” contains more than its 
title indicates; it discloses many of his 
personal conclusions. Making value 
judgements was no doubt one reason 
why Condon was asked to handle the 
project. One is happy to obtain the 
judgement of so experienced and re- 
spected a man; but one need not agree 
with it. The UFO Subcommittee did 
not find a basis in the report for his 
prediction that nothing of scientific 
value will come of further studies. 

In reviewing the material accumu- 
lated to date, the Subcommittee found 
an exceedingly low signal-to-noise ra- 
tio, as illustrated by the statistics of 
the Air Force’s Project “Bluebook” 
quoted in the University of Colorado 
study, which showed 3.3% unidentified 
observations (253 out of 7741 avail- 
able at that time*). This figure is 
frequently disputed, but its order of 
magnitude (5%) appears to be correct, 
taking all available reports into ac- 
count. The fact that the Condon study 
itself arrives at a much higher per- 
centage of unexplained cases — name- 
ly, at about 30% (35 out of 117)— is 
primarily due to the preselection of 
specific cases for investigation. The 
precise figure is hard to assess, for the 
Condon report does not lend itself eas- 
ily to this type of analysis, the same 
cases being treated often in different 
sections and under different identi- 
fications. (*The final figures, according 
to our information, appear to be 701 
out of 12,618 or 5.5%.) 

It has been variously estimated that 
the reported cases, approximately 
20,000, represent only 5 to 15% of the 
total observations, since most observ- 
ers either do not go to the trouble of - 
an official report or fear ridicule. In 
turn, various polls suggest that 3 to 
5% of the U.S. population claim to 
have seen UFOs. It follows, then, that 
the available reports which can be 
classified as “unidentified” represent a 
very small percentage of all UFO 
sightings on the one hand, but not a 
negligible number of observations on 
the other. 

It is interesting that, contrary to 
public opinion, the estimated per- 
centage of “hoaxes” is likewise small 

D&- 

jority of UFO sightings can be ex- 
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' " I on improved data collection by objec- 

DArirr'DniiMn tive means and on high-quality scien- ' 

tific ana iy S j s jhis would eliminate the 
At the suggestion of the AIAA management, the Tech- difficult problem of witness credibility, 

nical Committee on Atmospheric Environment and the An economic and technically sound 

Technical Committee on Space and Atmospheric Phys- approach involving available remote- 

ICS jointly formed a UFO Subcommittee in 1967. pp . 

The Subcommittee was asked to arrive at an un- sensm 8 capab.l. .es and certain soft- 

biased assessment of the present situation and to serve ware changes will require some think- 

as a focal point In the AIAA for questions regarding the ^ ing on the side of the aerospace engi- 

UFO problem. In appointing the Subcommittee, special neering community. Proposals along 

care was taken to insure that none of its members was this line are already in the hands of 

committed one way or another on this issue. the Subcommittee. The Financial sup- 

In its attempt to get to the heart of the matter, the p orl should be kept at a moderately 

. Subcommittee naturally found the UFO problem com- j ow i eve l (It is estimated that a small 

plicated and often buried in what appeared to be a fraction of the costs of the University 

maze of preconceptions emotions, bias hasty conclu- Colorado study would be required 

sions, and excessive and misleading publicity. ...... .. J . . e .. M .. 

The Subcommittee soon recognized that it is much initially) until reevaluation of the situ- 

too early to expect a meaningful interpretation of UFO ation allows another assessment, 

phenomena. Rather than enter the arena of specula- Without such an effort the controversy 

tion, it directed its efforts toward finding out whether can be expected to suffer further pol- 

or not a scientific problem exists at all. The acccom- arization and confusion, 

panying report describes the approach the Subcom- The Subcommittee feels that a 

mittee took and the results it obtained. J.P.K. strictly scientific-technological view of 

AIAA MCA eilDAAIUm/nTTCC the UF0 P r ° blem leads t0 this C0IV 

AIAA UFO SUBCOMMITTEE elusion and that, for a technical com- 

Chairman: Joachim P. Kuettner mittee, there is no need to stress the 

Environmental Research Laboratories, public and social aspects of the UFO 

National Oceanic and Atmospheric Administration, Boulder, Cole. controversy, which may have subsided 

only temporarily and will continue to 
Members: Jerold Bidwel! clamor for a more conclusive and con- 

" Martin-Marietta, Denver, Colo. vincing answer. The Subcommittee is 

Glenn A. Cato aware of several books on UFOs to be 

TRW Systems, Redondo Beach, Calif. published in the near future. What is 

needed now is a moratorium in the 
l. u ®? rnard N* Charles UFO discussion — with an objective, 

Hughes Aircraft, El Segundo, Calif. wait-and-see attitude on the part of 

Murray Dryer the scientific and engineering commu- 

NOAA Environmental Research Laboratories nity, the government, and the public. 

Howard D. Edwards ’ The approach recommended by this 

Georgia Institute of Technology, Atlanta, Ga. committee requires not only the atten- 

tion of the scientist and engineer, but 
Paul MacCready Jr. also a readiness of government 

Meteorology Research Inc., Altadena, Calif. agencies to consider sound proposals in 

Andrew J. Masiey this field without bias or fear of ridi- 

McDonnell Douglas Missile & Space Systems, Santa Monica, Calif. cule and repercussion— or, as Condon 

. expresses it, “on an openminded, un- 

maoa ~ ^ ^ o "° _ ... ... prejudiced basis.” This perhaps is our 

NASA Goddard Space Flight Center, Greenbelt, Md. p J 4 . . . 

r a most important conclusion. 

Donald M. Swingle ' Finally, the Subcommittee believes 

U.S. Army Electronics Command, Fort Monmouth, N.J. the decision by the Air Force to di- 

vorce itself from the UFO problem 
Secretary: Vernon J. Zurich » should be completed by allowing the 

NOAA Environmental Research Laboratories files to be archived by a civilian 

agency, either government or univer- 

• sity, after proper safeguards for the 

protection of witnesses and their 
names as well as full declassification 

true if the study team de- mendation of the O’Brien committee procedures, 

is the University of Colorado to negotiate multiple contracts for This Subcommittee intends to pub- 

lid — to concentrate on current continuing investigations had been fol- lish additional information on the 

han past observations. As the lowed, this difficulty would perhaps UFO problem in the AIAA journals 

atistics show, this results in the have been avoided. There is also little to give the members of AIAA an op- 

n of precious time to in- hope to expect a solution of this ex- portunity to form their own opinion, 

ing the noise, rather than the tremely complex problem by the ef- This information will include typical 

It was mentioned earlier that forts of a single individual. examples of the so-called “hard-core 

orado University study faced The Subcommittee sees the only residue” and some potential engineer- 

ble odds because of the short promising approach as a continuing, ' ing approaches to a solution of the 


pecially true if the study team de- 
cides — as the University of Colorado 
group did — to concentrate on current 
rather than past observations. As the 
UFO statistics show, this results in the 
devotion of precious time to in- 
vestigating the noise, rather than the 
signal. It was mentioned earlier that 
the Colorado University study faced 
formidable odds because of the short 


mendation of the O’Brien committee 
to negotiate multiple contracts for 
continuing investigations had been fol- 
lowed, this difficulty would perhaps 
have been avoided. There is also little 
hope to expect a solution of this ex- 
tremely complex problem by the ef- 
forts of a single individual. 

The Subcommittee sees the only 
promising approach as a continuing, 
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nine! Lost 


Professor Condon conducted a 
study of Unidentified Flying Objects , 
from late 1966 to the summer of 
1968 , at the request of the U.S . Air 
Force . The full report has been pub- 
lished under the title , "Scientific 
Study of Unidentified Flying Ob- 
jects " /n paperback by Bantam 
Books, and in hardback by E. P. Dut- 
ton and Co. Th/s article is based on 
a talk presented before the Ameri- 
can Philosophical Society last April . 
The author is professor of physics at 
the University of Colorado. 

Throughout human history men 
have been seeing strange and terrifying 
apparitions in the shy. The literature 
dealing with such experiences is enor- 
mous. The word “spectre” is used 
generically to describe phenomena of 
this type. This word’s earliest use, 
cited in the Oxford English Diction- 
ary (OED) , is in the title of a book by 
Z. Jones published in 1605, “A Trea- 
tise of Specters or straunge Sights, Vi- 
sions and Apparitions appearing sensi- 
bly unto men.” The word “spectrum” 
is cited first in 1611 in a passage which 
said, “Walsingham hath written of a 
fatal Spectrum or Apparition . . 

where sundry monsters of diuers 
colours . . . were seen.” Sixty years 
later, Isaac Newton used the word to 
describe his decomposition of sunlight 
with a glass prism in these words, 
“The Sunbeams . . . passing through a 
glass prism to the opposite Wall, ex- 
hibited there a Spectrum of divers 
colours.” 

From these two uses of the word 
“spectrum” comes naturally the two 
meanings which the OED gives for 
the word “spectrology”: (1) The sci- 
ence or study of spectres, and (2) The 
scientific study of spectra. The OED 
cites as an example of the first mean- 
ing an 1820 quote from Washington 
Irving’s “Sketchbook”: “The gloom of 
religious abstraction, and the wildness 
of their situation . . . had filled their 
imaginations with the frightful chi- 
meras of witchcraft and spectrology.” 
And of the second, an 1862 quote 
from the “American Journal of Sci- 


ence”: “The attention of the French 
scientific world is wholly fixed on spec- 
trology, for thus do they designate the 
experiment with the spectroscope of 
Bunsen and Kirchhoff.” 

I am the second man in human his- 
tory to have written a book on spec- 
trology in both of these two distinct 
meanings. Donald Menzel was the 
first. 

FLYING SAUCERS 

Modem interest in UFOs stems 
mainly from the observations of Ken- 
neth Arnold, a Boise, Idaho, business- 
man on June 24, 1947. While flying 
near Mt. Rainier in Washington he 
reported seeing some objects skimming 
along which he described in a manner 
that led newspapermen to call them 
“flying saucers.” Although not all ob- 
jects later reported are saucer-shaped, 
this term is often used generically, but 
the term UFO is preferable. The Air 
Force studies anything seen flying in 
the sky which might present a defense 
hazard, and thus has been concerned 
with the thousands of reports of sight- 
ings of UFOs that have come to them 
in the nearly 22 years since this first 
modern report. 

From such study they concluded 
long ago that no defense problem was 
involved in these reports from the 
public. The amount of attention which 
the Air Force gave to the problem 
after the first four or five years has 
been minimal. 

In the early ’50s the story of UFOs 
began to appear in sensational pseudo- 
science magazine, articles and paper- 
back books. These have had a large 
sale. The book by Frank Edwards, 
“Flying Saucers — Serious Business,” 
probably holds the record with more 
than 1,300,000 copies sold. Several 
other titles have sold more than 200,- 
000 copies. The so-called Condon re- 
port was given an initial printing of 

200.000 copies. In the last three years 

40.000 school children have written 
the Air Force asking for UFO data. 

The principal source of the wide- 
spread interest is the contention of 
some writers that at least some of the 


things seen may represent flying craft 
from other civilizations, either else- 
where in the solar system, or even 
from a planetary system associated 
with some other star. 

We must be extremely careful about 
our language. Some UFOs may be 
such visitors, it may be postulated, and 
some writers go so far as to say that 
they actually are. To discover clear, un- 
ambiguous evidence on this point 
would be a scientific discovery of the 
first magnitude, one which I would be 
quite happy to make. We found no 
such evidence, and so state in our re- 
port. But it is not true to say that we 
“proved that flying saucers do not 
come from outer space.” All that can 
be said is that, of the cases we looked 
into carefully, we found no evidence in 
support of the hypothesis of their ex- 
tra-terrestrial origin. 

STUDY ADVISABLE 

We concluded that it is not worth- 
while to carry on a continuing study 
of UFOs in the manner which has 
been done thus far: that of going out 
into the field to interview persons who 
say they have seen something peculiar. 
The difficulty about using objective 
means of study lies in the rarity of the 
apparitions, their short duration, and 
the tendency of observers not to report 
their experience until long after it has 
ended. When a known object is the 
source of many reports, as in the case 
of the Zond IV re-entry of March 3, 
1968, there is extraordinary disagree- 
ment among the descriptions of what 
was seen by different observers of the 
same event. This result shows that no 
great certainty attaches to the specific 
details of any of the reports. 

These difficulties led us to conclude 
that it is quite unproductive of results 
of scientific value to study UFOs in 
the traditional manner. But, contrary 
to popular belief, we do not rule out 
all future study. We say: “Although 
we conclude after nearly two years of 
intensive study, that we do not see any 
fruitful lines of advance from the study 
of UFO reports, we believe that any 
scientist with adequate training and 
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credentials who does come up with a 
clearly defined, specific proposal for 
study should be supported/' 

This conclusion has been bitterly de- 
nounced by the flying saucer buffs who 
have been making money from sensa- 
tional writing and lecturing to gullible 
audiences, and collecting dues from the 
membership of their pseudo-science 
organizations. One prominent profes- 
sor of atmospheric physics has been 
giving speeches in which he advocates 
that the federal government spend on 
UFO study amounts of money which 
would "‘dwarf” that spent on the space 
program. 

Even though nearly a year has gone 
by since my work in this field ended, I 
continue to be astonished at the fervor 
with which many people hold views 
that are totally unsupported by objec- 
tive evidence of any kind. Many peo- 
ple seem quite incapable of recogniz- 
ing any distinction between what 
might be so and what actually is so. 
Some of these are charlatans, in my 
opinion, who profess belief in order to 
collect royalties from writing and fees 
from lecturing. But others are deeply 
sincere. 

THE CULTISTS 

We ran into many more interesting 
cases than we could include in the re- 
port, already criticized by many for 
being too thick. There was a young 
airman, second class, at an Air Force 
base in New Mexico whose 19-year-old 
w'ife died suddenly of a heart attack. 
They were members of a flying saucer 
cult which gathered around and de- 
cided that the woman's spirit had gone 
to Venus on a flying saucer, and that 
she would want her body back when 
she returned. So they wrapped it in a 
sheet and stored it in a barn rather 
than having it properly buried. The 
police learned of this by a mysterious 
postcard from a woman in Spokane, 
Washington. At first they thought the 
card was a hoax, but investigation 
proved that the young woman's body 
had been by this time stored in that 
barn for about three weeks. The young 
airman had seen lots of flying saucers 
but had not reported any of them, say- 
ing: “I didn’t know the Air Force was 
interested!" 

In the spring of 1967 I was visited 
several times by a well-mannered man 
who claimed to be acting as agent for 
the Third Universe (we are the First, 



and the Second is inhabited by beings 
that resemble polar bears, he said) . Fie 
said he was authorized to negotiate a 
contract with the U.S. government by 
which they would teach us to make 
inter-stellar flying saucers for $3 bil- 
lion. The first billion was to be paid 
after a demonstration to government 
officials at , Dulles airport, the second 
after a major national laboratory had 
been built and our scientists and tech- 
nologists had learned how to make fly- 
ing saucers, and the third after they 
had trained our flight crews in inter- 
stellar navigation. He was specific 
down to the point of naming the bank 
in Arlington, Virginia, where the $3 
billion was to be deposited. 

He wanted me, in the interim, to 
pay him $3,000 as “earnest money" to 
be deposited in a particular bank in 
Western Colorado to the account of 
his organization, which was called the 
“Omnific Intelligence Continuum." 
Inquiry to that bank revealed that 
there really was such an account. 
Asked the size of the account the 



banker cautiously said, “Small sums go 
in and out." Asked about membership 
of the organization the banker told 
me, “So far as I know Mr. X is the 
only member." Since part of Mr. X’s 
story is thus verified, ought we now to 
believe everything he tells us? 

REAL OR PSEUDO-SCIENCE 

The most vivid lesson that I learned 
from such experiences is what a nar- 
row, wobbly line there is between real 
science and- pseudo-science. So far as 
the public is concerned most of the 
science which they know about they 
do not understand. Very few people 
can state clearly the grounds for belief 
that the Earth goes around the Sun, 
rather than vice versa, or for that mat- 
ter, for our belief that the Earth is a 
"ball rather than flat. Coming to more 
modern instances, who among the 
many investors in the profitable semi- 
conductor industries have the slightest 
idea how a transistor works really? 

In the given circumstances most of 
the scientific ideas that are accepted 
by the public are accepted entirely on 
faith. To most people, completely 
lacking any basic understanding of un- 
derlying principles, the proposition 
that the configuration of the planets 
and stars at the time of our birth de- 
termines the course of events in our 
lives, seems no more unlikely or pre- 
posterous than many of the well-estab- 
lished, truths of science which they do 
accept without understanding them. 
There are some 10,000 astrologers in 
America who make their living practic- 
ing astrology and only about 2,000 
astronomers who live by practicing as- 
tronomy. If celestial matters were de- 
cided democratically by the members 
of both professions lumped together, 
then the “real" astronomers, would al- 
ways end up as a depressed minority. 

Flying saucers and astrology are not 
the only pseudo-sciences which have a 
considerable following among us. 
There used to be spiritualism, there 
continues to be extrasensory percep- 
tion, psychokinesis, and a host of oth- 
ers. Hanson W. Baldwin in the “New 
York Times" has told how the Ma- 
rines at Camp Pendleton are trained 
for Vietnam in the use of dowsers 
made of bent wire coathangers as a 
means of locating tunnels and other 
underground works of the Viet Cong. 

Recently a visitor from a Navy re- 
search installation told me that some 
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admirals had purchased from an' in- 
ventor a wholly worthless invention 
which it was claimed could detect sub- 
merged submarines by a radar-like re- 
flection of electromagnetic waves. This 
could not possibly work because of the 
conductivity of sea water, and it did 
not work when expensively tested. A 
test had to be made to satisfy the ad- 
mirals and certain congressmen. A 
Russian spy in the same Navy labora- 
tory got hold of the invention and our 
test results and sent them to Russia. 
The Russians did more work on the 
invention. Although they understood 
at once that it must be foolish, they 
thought they might be wrong because 
the Americans had spent so much 
time and money studying this crackpot 
invention. We know about this be : 
cause an American spy in their labora- 
tory sent to us the story of their work. 

These and many other examples 
that could be given show that we have 
failed rather miserably to give even to 
so-called educated people some feeling 
for the way in which science investi- 
gates a subject, and the way in which 
scientists subject their observational 
material to critical evaluation before 
reaching conclusions. The thing that 
most people are least able to do is to 
refrain from drawing conclusions when 
there is not enough evidence at hand 
to warrant drawing conclusions. 

In ancient times, the future was 
foretold in many ways that have gone 
out of favor, such as by examining the 
entrails of sacrificed animals, or basing 
omens on the study of the flight of 
flocks of birds. (Cicero practiced this 
latter method.) Before you smile, bear 
in mind that these views have never 
really had as much scientific study as 
have the UFO reports. Perhaps we 
need a National Magic Agency to 
make a large and expensive study of all 
these matters, including the future sci- 
entific study of UFOs, if any. 

Where corruption of children’s 
minds is at stake, I do not believe in 
freedom of the press or freedom of 
speech. In my view, publishers who 
publish or teachers who teach any of 
the pseudo-sciences as established 
truth should, on being found guilty, 
be publicly horsewhipped, and forever 
banned from further activity in these 
usually honorable professions. Truth 
and children’s minds are too precious 
for us to allow them to be abused by 
charlatans. 


MARGARET MEAD 


icy 


and Bella 



I am testifying out of long experi- 
ence in the application of anthropol- 
ogy to contemporary national and in- 
ternational problems. During World 
War II, I worked within the context 
of the National Research Council on 
problems of nutrition, national morale, 
civilian defense, and cross national 
communication with Great Britain. I 
was one of the group that developed 
anthropological work on cultures at a 
distance — notably Germany and Japan 
and after World War II, I partici- 
• P ate d in and directed a series of studies 
on behalf of the Office of Naval Re- 
search, Rand and MIT, including 
studies on the Soviet Union, China 
and France. These were interdiscipli- 
nary team activities (summarized in 
“The Anthropology of Human Con- 
flict,” Mead and Metraux in “The Na- 
ture of Human Conflict,” edited by 
Elton B. McNeil, Prentice Hall, Inc. 
1965). Since 1952 I have devoted my- 
self to the study of technical assistance 
and political implications of culture 
change, education, cross national and 
international order and control of war- 
fare, population control, environmen- 
tal control, urbanization, cross ideo- 
logical communication, and recently to 
the world wide implications of the 
generation gap. 

I am here to discuss the possible 
contributions that the behavioral sci- 
ences together, and anthropology in 
particular, can contribute to national 
and international affairs. 

During World War II we made a 
fine start in the utilization of this 
group of young sciences on a whole 
series of problems ranging from ob- 
taining a better understanding of the 
national cultures of our opponents, 
our allies and ourselves, to the deter- 


Physlcal scientists have been vocal 
and highly influential in Washington 
in the shaping of public policy on a 
number of fronts since the end of 
World War It. But what has become 
of the influence of behavioral scien- 
tists in Congress and on Capitol Hill? 
Margaret Mead discusses the ques- 
tion in this excerpt from her testimony 
before the U.S. Senate Foreign Re- 
lations Committee June 20, 1969 in 
hearing on the psychological as- 
pects of public policy. Dr. Mead is 
Curator of Ethnology at the Ameri- 
can Museum of Natural History and 
Adjunct Professor of Anthropology at 
Columbia University. 

mination of specific policies within the 
armed forces and within the nation, 
from the prediction of how Japan 
would respond to our treatment of the 
Emperor, to a clarification of relation- 
ships between the United States and 
our principal allies, to an illumination 
of the ambiguities in the responses of 
the various occupied countries to prob- 
lems of civilian morale, to the main- 
tenance of the health of the nation, to 
an unprecedented mobilization of our 
industrial resources, and to a deploy- 
ment of resources in post war rehabili- 
tation of a badly wounded world. 
These successes were accomplished un- 
der a set of conditions which can be 
clearly specified: a state of prepared 
ness, mobilization and post war activ- 
ity made possible by almost total com- 
mitment to a war which could be seen 
as a moral effort against almost over- 
whelming power and risk; a willingness 
of the community of behavioral scien- 
tists to give unstintingly of time and 
effort, within and without government, 
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Beings from Outer Space — Corporeal and Spiritual 

Since World War II, concern with UFO’s from outer space, controlled 
by intelligent beings, bears much resemblance to concern with the 
so-called physical phenomena of psychic research after World War I. 
Spiritualistic mediums claimed they could produce movements of objects 
by supernormal forces, including the production of ectoplasmic emana- 
tions from their bodies. Today this nonsense is pretty much forgotten 
but these manifestations reverberated in the press during the 1920’s 
and 1930’s and were regarded by many as proof of communication with 
beings from another world in the form of spirits of deceased persons. 
Belief in this sort of thing involved many professional people including 
some distinguished scientists, clergymen, physicians, writers, and men 
of affairs, and the psychic research societies published numerous sup- 
porting papers of a pseudoscientific nature. 

A famous case was that of a Boston medium in the 1920’s, who had 
a wide following. She was the wife of an eminent surgeon and claimed 
communication with her dead brother. The old Scientific American 
magazine had offered a prize of $5000 to anyone who could demonstrate 
supernormal physical phenomena to a committee of its choosing. At her 
request, she was investigated in 1924 by this committee, composed of 
several Harvard and M.I.T. professors along with Harry Houdini, the 
magician. The committee reported that evidence for her supernormal 
powers was inconclusive, although Houdini denounced her as fraud- 
ulent. Following wide press publicity, a group at Harvard, of which I 
was one, later- investigated iier in.a series . of seances, in the psychological 
laboratories and found not only that the phenomena were due to trickery, 
but also how the tricks were done. Our findings, published in an article 
by me in the Atlantic Monthly of November 1925, resulted in violent 
recriminations and denunciations of us in published pamphlets and 
press statements by her followers. Our exposure enhanced her publicity, 
and she gained more adherents. She was skillful in modifying her mode 
of operation, depending upon the gullibility of her audience and other 
circumstances. On several subsequent occasions she was also exposed 
by other scientists, but at no time until her death did she lose a 
diminishing circle of devoted believers. 

The basic difficulty inherent in any investigation of phenomena such 
as those of psychic research or of UFO’s is that it is impossible for 
science ever to prove a universal negative. There will be cases which 
remain unexplained because of lack of data, lack of repeatability, false 
reporting, wishful thinking, deluded observers, rumors, lies, and fraud. 
A residue of unexplained cases is not a justification for continuing an 
investigation after overwhelming evidence has disposed of hypotheses 
of supemormality, such as beings from outer space or communications 
from the dead. Unexplained cases are simply unexplained. They can 
never constitute evidence for any hypothesis. Science deals with prob- 
abilities, and the Condon investigation adds massive additional weight 
to the already overwhelming improbability of visits by UFO’s guided 
by intelligent beings. The Condon report rightly points out that further 
investigations of UFO’s will be wasteful. In time we may expect that 
UFO visitors from outer space will be forgotten, just as ectoplasm as 
evidence for communication with the dead is now forgotten. We may 
also anticipate, however, that many present believers will continue to 
believe for their own psychological reasons, which have nothing to do 
with science and the rules of evidence. — Hudson Hoagland, President 
Emeritus , Worcester Foundation for Experimental Biology, and Member , 
AAAS Board of Directors 
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